Improved delivery through biological membranes. XLV. Synthesis, physical-chemical evaluation, and brain uptake studies of 2-chloroethyl nitrosourea delivery systems.
The dihydropyridine in equilibrium with pyridinium redox chemical delivery system (CDS) was supplied to two 2-chloroethylnitrosoureas, i.e., HECNU and CCNUOH, and the physicochemical properties of the delivery systems were studied to assess their potential as improved delivery forms to the CNS. Detailed physicochemical evaluation and brain uptake studies were performed on one of the delivery systems (CCNUOH-CDS) derived from trans-4-hydroxy-CCNU, an active metabolite of CCNU. Two aqueous-based formulations derived from hydroxypropyl-beta-cyclodextrin (HP beta CD) and Tween 80:ethanol:water system were developed for CCNUOH-CDS to overcome the poor aqueous solubility conferred upon it by its high lipophilicity. The formulations enabled a 200- to 400-fold improvement in the water solubility of CCNUOH-CDS. Dose- and vehicle-dependent comparative tissue distribution studies in rats indicated improved brain-to-organ ratios of the delivery system at lower doses.